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412Objective: The radial artery (RA) has gained popularity as a conduit for coronary artery bypass surgery despite
a paucity of patient-centered analysis of long-term quality of life after its removal.We sought to characterize fore-
arm function and symptoms after RA harvest and compare these with those associated with saphenous vein (SV)
removal.
Methods:A total of 408 patients from anRA trial completed a questionnaire up to 14 years after primary coronary
artery bypass surgery. The survey included 7 statements concerning hand and forearm symptoms or limitations in
daily life and 4 questions on concerns associated with arm or leg scars. A total of 230 patients had received an RA
graft (RA group). Responses were graded in order of severity from 0 to 7, with greater than 3 (mild concern) being
regarded as a significant symptom.Mean response to each question and total scores were compared with the non-
RA harvest group. Comparisons were also made with responses to the same questionnaire completed preopera-
tively and 3 months postoperatively. In patients who had both RA and SV removal, we compared the impact of
a forearm scar on quality of life with that of a leg scar.
Results: The mean duration of follow-up was 9.3 years (range, 4–14 years), and the response rate was 83%. In
the RA group, 92% to 99% reported no significant symptoms, with the most frequent concerns relating to pain
and numbness (8% each), but this was not significantly higher than in those who had not had an RA harvested. In
the RA group, the mean scores for scar appearance and discomfort were 0.95 and 0.93, respectively (where
1 ¼ no concern), suggesting satisfactory cosmesis and no impact on function. Symptom severity was signifi-
cantly worse in 6 of 7 questions when compared with preoperative responses and in 4 of 7 items compared
with 3-month follow-up, indicating a general deterioration in function over long-term follow-up. In those
who had both the RA and SV harvested, patients reported more scar discomfort associated with SV harvest
at 3 months (1.69 vs 1.34, P<.001) and in the present questionnaire (1.21 vs 0.97, P ¼ .002). Concerns with
scar appearance were no different between the arm and leg.
Conclusions: RA harvesting is associated with high patient satisfaction and less scar discomfort than SV
removal. Overall, functionality declines with time, and a small proportion of patients seem to experience fore-
arm pain and numbness. However, this is not different than in those without artery removal and may therefore be
unrelated to the effects of surgery. (J Thorac Cardiovasc Surg 2013;145:412-9)First introduced in the early 1970s1 during coronary artery
bypass grafting, the radial artery (RA) has gained increasing
popularity as a conduit used alternatively or in addition to
the saphenous vein (SV). Encouraging angiographic out-
comes have been described,2-5 and its merit over the SV is
currently being investigated as part of randomized
controlled trials.6,7 However, there is a relative paucity ofhe University of Melbourne,a Melbourne Medical School, Melbourne,
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The Journal of Thoracic and Cardiovascular Surgdata on long-term hand and forearm function after RA har-
vest, particularly in relation to its impact on quality of life,
which might deter some surgeons from using this conduit.
Previous studies have investigated the effect of RA removal
in the immediate postoperative period, with reports of
minor complications, including pain, numbness, and
wound infection.8,9 Midterm outcomes up to 2 years
postoperatively have suggested continuing concerns of
neurologic complication.10-12 We aimed to characterize
long-term hand and forearm function up to 14 years after
RA removal and to compare this with symptoms reported
after SV removal in the same cohort of patients.MATERIALS AND METHODS
Patients
Patients in this study were previously enrolled in the Radial Artery Pa-
tency and Clinical Outcomes Trial (RAPCO).7 The primary aim of RAPCO
was to investigate the long-term patency and clinical outcomes of the RAery c February 2013
Abbreviations and Acronyms
RA ¼ radial artery
RAPCO ¼ Radial Artery Patency and Clinical
Outcomes Trial
SV ¼ saphenous vein
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second non–left anterior descending target. The study population com-
prises 2 groups: Group 1 included patients aged less than 70 years who
were randomized 1:1 to receive an RA or right internal thoracic artery,
and group 2 included patients aged 70 years or more who were randomized
1:1 to an RA or SV. Any subsequent grafts normally used the SV. Patients
receive annual clinical review by a cardiac surgeon and cardiologist com-
bined with telephone follow-up by an experienced clinical trials nurse for
a minimum of 10 years, during which they undergo a predetermined pro-
tocol of angiograms.
Harvesting Technique
All conduits were harvested with scissors and hemoclips using a no-
touch technique and meticulous dissection. The arm incision extends ap-
proximately from 2 cm below the level of the elbow to 2 cm above thewrist,
in the line of the RA. SVs were removed through an incision along the me-
dial aspect of the calf extending to 2 cm above the medial malleolus. Be-
cause procedures were performed between 1997 and 2004, endoscopic
techniques were not used.
Quality of Life Data
A secondary aim of RAPCO was to assess any differences in quality of
life associated with use of the different conduits. As such, all participants in
RAPCO were asked to complete a questionnaire (Figure 1) before surgery
and at 3, 6, and 12 months postoperatively. The results of the 3- and 12-
month data have been published13,14 but do not necessarily reflect
mature healing or longer-term impacts.
This questionnaire was designed by the trial investigators at the com-
mencement of the study in conjunction with researchers experienced in
quality of life assessment tools and includes a mixture of well-validated
health surveys (Short Form-8, Mobility-Cardiovascular Limitations and
Symptoms Profile, and Cardiac Depression Scale) and a novel hand func-
tion assessment containing questions specifically targeted at elucidating
hand and forearm symptoms. Internal validation was performed on the pre-
viously published data. The same survey was reused in this study to allow
direct comparisons with the earlier data.
All surviving patients under trial surveillancewere asked to complete the
questionnaire to evaluate hand and forearm function and its effects on quality
of life in the long-term. If there was no reply after a period of 2 weeks, the
questionnaire was mailed again and supplemented by a verbal request by
telephone.We attempted to complete anymissing data on the returned forms
by further telephone contact with the patient. The survey contained 7 ques-
tions regarding forearm function and symptoms, 2 questions on scar appear-
ance and discomfort in the arm, and 2 questions on scar appearance and
discomfort in the leg. Responses were graded in order of severity from
0 to 7, with 3 being a mild symptom or concern and any score greater than
3 regarded as clinically significant. The total score was calculated from
the sum of responses from questions 2 to 7 (question 1was excluded because
its response was non-numeric). Total scores were divided into 3 categories
for multivariate analysis: category A (where individual scores for questions
2 to 7 were 1; score¼ 6) indicates no symptoms at all, category B (where at
least 1 question scored greater than 1 but nonewas greater than 3, the thresh-
old for clinical significance; 7 score18) indicates the presence of symp-
toms that are not clinically significant, and category C (at least 1 questionThe Journal of Thoracic and Cascored higher than 3; score>18) indicates clinically significant symptoms.
Patients who had not had an RA removed were requested to respond to the
same questions based on the function of their nondominant hand.
The average scores and proportion of patients within the RA group who
experienced significant symptoms in the present questionnaire were evalu-
ated against those who had no arm incisions (non-RA group). Comparisons
were also made with preoperative and 3-month postoperative data to assess
changes in quality of life and hand function over time. Patient characteris-
tics such as age, sex, and number of grafts were used in a logistic regression
model to determine which of these, if any, were predictors of poorer long-
term forearm function reflected in higher total scores.
To characterize any differences in quality of life after RA removal versus
that of SV harvest, patients were analyzed via 2 methods. First, in patients
who had received both RA and SV grafts irrespective of randomization, we
evaluated forearm scar concerns against leg scar problems at 3months post-
operatively and in the present questionnaire after long-term follow-up. Sec-
ond, in the original RAPCO protocol, patients in group 2 were randomized
to the RA or SV, and we compared forearm or leg scar concerns in these
groups whose incisions were dictated by randomization, recognizing that
this may influence patients’ perspective of these.
Statistical Methods
All analyses were performed using SPSS statistical software (SPSS Inc
2010, PASW Statistics 18; IBMCorp, Somers, NY). Comparisons between
RA and non-RA groups were conducted using unpaired t tests. For compar-
isons with preoperative data and 3-month data and for determination of scar
concerns, paired t tests were used. We used multinomial logistic regression
to assess multivariate predictors of poorer total score outcomes.
RESULTS
Study Population
There were 619 patients originally enrolled in RAPCO.
Of these, 491 were alive at the time of our study after an av-
erage follow-up of 9.3 years (range, 4–14 years). A total of
408 patients completed our questionnaire, giving an overall
response rate of 83%. Among pooled respondents, 231 pa-
tients received an RA by randomization and 177 had no
forearm incision (randomized to right internal thoracic ar-
tery or SV depending on whether in group 1 or 2). A total
of 168 patients had received both RA and SV grafts.
A separate analysis was made of group 2, wherein inci-
sions were mandated by randomization rather than by the
need for supplementary nonrandomized grafts: In group 2,
125 patients returned the questionnaire, of whom 69 had re-
ceived an RA (group 2 RA) and 56 had not (group 2 SV).
There were no significant differences in baseline demo-
graphics between the RA and non-RA groups and between
the group 2 RA and group 2 SV respondents (Table 1).
Among respondents in group 2, the average number of grafts
in group 2 SV was slightly higher (3.30 vs 3.04, P ¼ .054),
although this apparent difference in respondents does not oc-
cur in the full randomized cohorts under long-term follow-up.
Effect of Radial Artery Removal on Long-Term
Quality of Life
Responses from the RA group (Table 2) show average
scores ranging from 0.9 to 1.6, with 90% of respondents
answering positively to a question regarding generalrdiovascular Surgery c Volume 145, Number 2 413
Instructions:  This questionnaire consists of a number of statements about the sensation and use of your 
non-dominant arm and hand.  If you are right handed, it refers to your left arm and vice versa.  If you have had 
the radial artery removed,  it applies to this arm and hand. These questions relate to how your hand feels now. 
1. Right now, my hand and arm appear to be fine?
  
Yes No 1 2
Hand Function Questionnaire
2. I feel pain in my arm or hand 
mild
trivial
no pain at all 
quite severe
moderate
severe, unbearable pain
severe
2
3
4
5
6
7
1
3.  I feel numbness in my arm or hand
mild
trivial
no numbness at all 
quite severe
moderate
severe, unbearable numbness
severe
2
3
4
5
6
7
1
4.  My arm or hand is swollen
mild
trivial
no swelling at all 
quite severe
moderate
severe, unbearable swelling
severe
2
3
4
5
6
7
1
5. I have limited use of my hand
mild
trivial
no limitations at all 
quite severe
moderate
extremely limited use
severe
2
3
4
5
6
7
1
6.  I am concerned about the appearance 
      of my arm scar 
trivial concern
no concern
moderate
mild
extremely concerned
quite concerned
2
3
4
5
6
7
1
no scar at all 0
very concerned
7. My arm has a scar that causes discomfort
trivial discomfort
no discomfort
moderate
mild
extremely uncomfortable
quite uncomfortable
2
3
4
5
6
7
1
no scar at all 0
very uncomfortable
FIGURE 1. Hand function questionnaire.
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8. I have difficulties with daily tasks because 
     of the use of my hand and arm                
mild
trivial 
quite marked
moderate
extremely marked
very marked
2
3
4
5
6
7
1
Comments:..............................................................................
......................................................................................................
......................................................................................................
9. Overall, my life is affected by the problems 
     with my hand or arm
mild
trivial life disruptions
no worse at all
quite marked
moderate
life radically worse
marked
2
3
4
5
6
7
1
Comments:..............................................................................
......................................................................................................
......................................................................................................
......................................................................................................
10.  I have had coronary surgery using my 
         leg vein and I am  concerned about the 
         appearance of the leg scar
trivial concern
no concern
moderate
mild
extremely concerned
quite concerned
2
3
4
5
6
7
1
no scar at all 0
very concerned
Comments:..............................................................................
......................................................................................................
......................................................................................................
11. My leg has a scar that causes discomfort    
trivial discomfort
no discomfort
moderate
mild
extremely uncomfortable
quite uncomfortable
2
3
4
5
6
7
1
no scar at all 0
very uncomfortable
Comments:..............................................................................
......................................................................................................
......................................................................................................
FIGURE 1. (Continued)
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Dfunctionality and 96% of patients scoring a total of 18 or less,
the threshold for clinically significant symptoms. The most
frequent concerns were those relating to arm pain and numb-
ness, with 8.4% and 8.3% experiencing significant symp-
toms, respectively. However, average scores, total scores,
and the prevalence of significant symptomswere not different
between the RA and non-RA groups in any of the questions.
Scar appearance and discomfort in the arm scored aver-
ages of 0.95 and 0.93, respectively (where 1 ¼ no concern/
discomfort), suggesting satisfactory cosmesis and wound
healing. Of the patient characteristics analyzed, only
diabetes (Table 3) was significantly associated with worse
long-term outcomes. Diabetic status was predictive of the
presence of any symptoms (category B) and significant
symptoms (category C).The Journal of Thoracic and CaTrends Over Time: Preoperative, 3-Month, and
Long-Term Data
Of the 408 patients who returned the present question-
naire, 280 and 295 had available preoperative and 3-month
data, respectively (Table 4). Overall, symptom severity for
the forearmwas significantly higher in 6 of 7 questions com-
pared with preoperative responses (Table 2), indicating gen-
eral deterioration in function (or perception of function) over
long-term follow-up, irrespective of conduit harvesting. The
only concern that did not worsen was arm swelling. Like-
wise, overall responses were significantly higher in 4 of
the 7 items compared with 3-month follow-up, confirming
this pattern of deterioration with increasing age. In the RA
group, numbness was worst at 3 months, with improvement
seen after long-term follow-up. When combined withrdiovascular Surgery c Volume 145, Number 2 415
TABLE 1. Baseline demographics
RA vs non-RA group Randomized groups: Group 2 RA vs group 2 SV
RA n ¼ 231 (%) Non-RA n ¼ 177 (%) P value RA n ¼ 69 (%) SV n ¼ 56 (%) P value
Age, y 62.9 63.4 .633 72.4 72.1 .765
Sex (male) 197 (85) 155 (88) .582 55 (78) 46 (81) .655
Smoking (never) 73 (32) 51 (29) .745 27 (38) 20 (35) .928
Smoking (previous) 142 (62) 112 (63) .745 42 (59) 35 (61) .928
Smoking (current) 15 (6.5) 14 (7.9) .745 2 (2.8) 2 (3.5) .928
Diabetes 43 (19) 38 (22) .501 29 (41) 25 (44) .783
Preoperative hypertension 129 (56) 96 (54) .710 41 (58) 37 (65) .409
Surgery status (no. urgent) 34 (15) 29 (17) .605 12 (18) 7 (13) .408
Mean no. of grafts 3.15 3.15 .997 3.04 3.30 .054
RA, Radial artery; SV, saphenous vein.
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non-RA group, therewas a small decline in numbness on av-
erage in the pooled data. This was the only symptom that im-
proved over time. The decline in function as assessed by
total score was therefore significant only for the non-RA
group. This was less marked and nonsignificant in the RA
group because it was offset by the improvement (reduction
in score) in numbness.Scar Concerns of Radial Artery Versus Saphenous
Harvest
In those who sustained both arm and leg scars (Table 5),
at 3 months after surgery patients reported significantly
greater discomfort associated with the leg scar (P<.001)
than with the arm scar but no difference in concerns regard-
ing scar appearance. Analysis of data from the long-term
follow-up questionnaire revealed a similar pattern of re-
sponses, with greater concern for leg discomfort
(P ¼ .002) compared with forearm discomfort, but again,
no differences in terms of appearance. These results indi-
cate greater satisfaction with RA removal that is sustained
in the long-term. The percentage of improvement in scarTABLE 2. Forearm function and symptoms: Comparison of radial artery g
questionnaire)
Question
no. Symptom Range
RA group
(n ¼ 231)
Score 3* (%) Me
1 Satisfaction with overall functionality Y, N N/A 90
2 Pain 1–7 91.6
3 Numbness 1–7 91.7
4 Swelling 1–7 98.7
5 Limitation on use 1–7 94.8
6 Difficulties with daily tasks 1–7 94.3
7 Overall effect on life 1–7 96.0
8 Total score (questions 2–7) 6–42 95.6y
9 Arm scar appearance 0–7 98.7
10 Arm scar discomfort 0–7 98.7
RA, Radial artery. *Score 3 indicates no clinically significant symptoms. yTotal score 
416 The Journal of Thoracic and Cardiovascular Surgdiscomfort over time is equal in both the arm and the
leg at 28%.
In the randomized comparison from group 2 (Table 6),
scar discomfort in the leg trended toward being greater in
patients with SV (P¼ .066), with no differences in concern
with appearance.DISCUSSION
Arterial conduits, including the RA, are increasingly pre-
ferred in some centers performing coronary revasculariza-
tion. Studies of postoperative donor site complications
after RA harvest have largely been reassuring, with low
rates of complications such as motor dysfunction, ischemia,
and infection.15-17 Despite this, paresthesia of the hand can
be problematic, with reported rates of approximately
11%16 and 19%.14 Whether these concerns improve over
time is unclear. We sought to characterize this further.
Approximately 10 years after coronary surgery, all ques-
tions in our survey had a mean score less than 2 (2 being
trivial concerns or difficulties), indicating that, on the
whole, RA removal is associated with high long-term pa-
tient satisfaction. The total score (the sum of responses toroup versus non–radial artery group after long-term follow-up (current
Non-RA group
(n ¼ 177)
Comparison of
proportion with
score 3
Comparison
of mean
scores
an score Score 3* (%) Mean score P value P value
% for Y N/A 91% for Y N/A .41
1.57 90.1 1.69 .61 .30
1.61 93.0 1.60 .63 .90
1.15 96.5 1.23 .15 .24
1.35 93.1 1.43 .47 .43
1.41 90.6 1.49 .16 .48
1.36 92.9 1.45 .17 .39
8.47 95.2y 8.76 .859 .73
0.95 - - - -
0.93 - - - -
18 indicates no clinically significant symptoms.
ery c February 2013
TABLE 3. Logistic regression of factors affecting quality of life
Total score: category B* Total score: category C*
OR CI P value OR CI P value
Age 1.01 (0.99–1.03) .487 1.05 (0.99–1.11) .146
No grafts 0.92 (0.69–1.21) .544 1.49 (0.78–2.89) .230
Smoking (never)y 1.11 (0.70–1.78) .659 0.56 (0.16–1.95) .364
Sex (female) 0.57 (0.57–2.09) .787 1.36 (0.37–5.07) .644
No diabetes 0.56 (0.33–0.96) .036 0.18 (0.06–0.50) .001
No hypertension 0.98 (0.63–1.50) .909 0.83 (0.29–2.40) .729
Elective surgical status 0.83 (0.455–1.51) .541 0.36 (1.08–1.21) .098
OR, Odds ratio; CI, confidence interval. *Category A: total score ¼ 6; Category B: 7  total score 18; Category C: total score>18. ORs are calculated using category A as
reference. ySmoking (never) is compared with smoking (previous or current).
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Dquestions 2–7) reflects this, with more than 95% of respon-
dents reporting no symptoms or minor symptoms that are
not clinically significant. However, therewere still some pa-
tients who experienced significant problems, with approxi-
mately 8% reporting pain or numbness. In another reported
series of 211 patients interviewed for neurologic symptomsTABLE 4. Trends over time for all patients: Preoperative, 3-month, and lo
Question
no. Symptom
Preoperative
mean score
(n ¼ 478)
3-mo
mean score
(n ¼ 450)
1 Satisfaction with overall functionality 94% for Y 93% for Y
2 Pain 1.43 1.56
3 Numbness 1.30 1.75
4 Swelling 1.17 1.10
5 Limitation on use 1.20 1.24
6 Difficulties with daily tasks 1.24 1.26
7 Overall effect on life 1.18 1.16
8 Total score (questions 2–7) 7.59 8.06
9 Arm scar appearance - 0.86
10 Arm scar discomfort - 0.85
11 Leg scar appearance - 1.19
12 Leg scar discomfort - 1.54
RA group (n ¼ 259) (n ¼ 2
1 Satisfaction with overall functionality 96% for Y 92% fo
2 Pain 1.45 1.65
3 Numbness 1.32 1.98
4 Swelling 1.19 1.13
5 Limitation on use 1.21 1.27
6 Difficulties with daily tasks 1.29 1.30
7 Overall effect on life 1.21 1.22
8 Total score (questions 2–7) 7.75 8.49
Non-RA group (n ¼ 219) (n ¼ 20
1 Satisfaction with overall functionality 93% 94%
2 Pain 1.39 1.44
3 Numbness 1.27 1.42
4 Swelling 1.14 1.05
5 Limitation on use 1.18 1.19
6 Difficulties with daily tasks 1.19 1.20
7 Overall effect on life 1.14 1.07
8 Total score (questions 2–7) 7.37 7.45
The Journal of Thoracic and Caof the hand after a mean follow-up of 26 months, 10% to
15% experienced minor neurologic complications such as
numbness or hyposensitivity.11 Our satisfaction rates are
at least comparable to this, despite the significantly longer
follow-up time. The prevalence of numbness after RA har-
vest was highest at 3 months after surgery (Table 4), but thisng-term data (current questionnaire)
Long-term
mean score
(n ¼ 408)
Preoperative
vs 3 month
P value (n ¼ 306)
Preoperative vs
long-term
P value (n ¼ 280)
3-mo vs
long-term
P value (n ¼ 295)
90% for Y .083 .023 .183
1.62 .023 .026 .743
1.60 <.001 .001 .027
1.18 .223 .748 .066
1.38 .460 .004 .045
1.44 .187 .001 .005
1.40 .337 <.001 .002
8.59 .011 .015 .171
0.63 - - <.001
0.60 - - <.001
0.86 - - <.001
0.97 - - <.001
48) (n ¼ 231) (n ¼ 187) (n ¼ 172) (n ¼ 180)
r Y 89% for Y .090 .021 .258
1.57 .003 .180 .390
1.61 <.001 .014 .002
1.15 .927 .443 .900
1.35 .192 .078 .265
1.41 .116 .130 .319
1.36 .186 .101 .407
8.47 .001 .224 .345
2) (n ¼ 177) (n ¼ 119) (n ¼ 108) (n ¼ 115)
91% .530 .441 .482
1.69 .872 .051 .127
1.59 .097 .018 .252
1.23 .019 .558 .015
1.42 .408 .017 .075
1.49 .882 .003 .002
1.44 .697 .005 <.001
8.76 .382 .012 .002
rdiovascular Surgery c Volume 145, Number 2 417
TABLE 5. Comparison of arm and leg scars in patients with both
radial artery and saphenous vein removal: Scar appearance and
discomfort
3 mo
postoperatively
(n ¼ 166)
Long-term
follow-up
(n ¼ 168)
Change
in mean
score (%) P value
Scar discomfort
Leg 1.69 1.21 28 <.001
Arm 1.34 0.97 28 <.001
Comparison of arm vs leg
P value <.001 .002
Scar appearance
Leg 1.30 1.01 22 <.001
Arm 1.37 0.93 32 <.001
Comparison of arm vs leg
P value .32 .18
Values shown represent mean scores.
TABLE 6. Randomized group 2 comparison of radial artery and
saphenous vein: Scar appearance and discomfort
Group 2 RA
(n ¼ 69)
Group 2 SV
(n ¼ 56)
P
value
Arm/leg scar discomfort 0.88 1.14 .066
Arm/leg scar appearance 0.84 0.96 .268
RA, Radial artery; SV, saphenous vein. Values shown represent mean scores.
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evaluating midterm outcomes at 15 and 16 months reported
higher complication rates of motor and sensory abnormali-
ties in 30% and 34% of patients, respectively.10,12 It is
possible that the more favorable results in our study and
that of Knobloch and colleagues11 may be attributed to
the longer lengths of follow-up, allowing more time for
functional recovery of the hand. Experience levels of sur-
geons harvesting RAs in our series also may have been
higher, with the potential for less tissue dissection or nerve
injury.
When the long-term follow-up questionnaire scores are
compared with those obtained preoperatively, mean re-
sponses show increased concern for hand and forearm
symptoms in 6 of 7 questions after follow-up, indicating
a general decline in function during a 10-year period. Com-
parisons with the 3-month data support this observation,
where responses to 4 of the 7 questions scored higher in
the present questionnaire than at 3 months (Table 4). This
is consistent with a pattern of deterioration that occurs grad-
ually over 10 years. Neither the average scores nor the inci-
dence of significant symptoms differed between the RA and
non-RA groups (Table 2) for any of the questions after
long-term follow-up, again suggesting that the observed
deterioration from preoperative levels may be an aging
phenomenon unrelated to the effects of conduit harvesting.
It is notable that scar appearance is rarely of major con-
cern to patients, regardless of whether in the arm or leg,
with low mean scores for both in the pooled data (0.93 vs
1.01, P¼ .18, Table 5) and when determined by randomiza-
tion in group 2 (0.84 vs 0.96, P ¼ .27, Table 6).
RA use offers an advantage over that of the SV in terms of
discomfort, and this is true at 3 months postoperatively and
continues to be so more than a decade later when all patients
are analyzed (discomfort score 0.97 vs 1.21, P ¼ .002,
Table 5). The randomized comparisons in group 2418 The Journal of Thoracic and Cardiovascular Surg(Table 6) support these results, with a strong trend that fa-
vors the forearm but fails to reach statistical significance,
most likely because of the smaller number of patients in
this cohort. The mean number of grafts was higher in re-
spondents in group 2 who were randomized to receive the
SV (P ¼ .054, Table 1). Although the reasons for this are
unclear, because this does not reflect the full group 2 cohort,
it is possible that patients who received more grafts had lon-
ger leg incisions. However, the difference in means is only
0.26 grafts per patient, or 1 graft per 4 patients, which does
not seem enough to account for the differences noted in scar
discomfort.
A recent study by Hill and colleagues18 examined patient
satisfaction with arm and leg scars via a questionnaire 6
weeks after coronary surgery. This study reported that pa-
tients who had been given a choice in conduit site selection
responded with more favorable scar ratings. We assessed
scar perceptions in patients randomized to SV (in group
2) and in patients who had received vein grafts as a non-
randomized accessory conduit to determine whether preop-
erative knowledge of scar site affected patient perception.
There were no differences in ratings of scar appearance
and discomfort at 3 months and after long-term follow-up.Study Limitations
Despite our efforts to contact all nonresponders by tele-
phone, a higher number of questionnaire responses were ob-
tained from patients who received an RA than from those
who had not (231 vs 177 overall and in the randomized
groups, 69 vs 56). The cause of this is unclear, but may re-
flect an inherent bias toward cooperation with such substu-
dies among patients who receive a particular treatment arm,
particularly one included in the trial name.
There has been recent interest in the outcomes of mini-
mally invasive techniques for conduit harvesting. Our study
cannot address this because all conduits in this series were
removed via conventional open methods, because endo-
scopic techniques were not widely used at the time most
of these procedures were performed. Furthermore, any dif-
ferences in the surgery itself may have affected graft
patency (the primary outcome measure of RAPCO). As
such, no direct comparisons can be made in this regard.
Reports in the literature seem to favor the use of endo-
scopic radial harvesting over that of conventional tech-
niques in terms of donor site complications. Bleiziffer andery c February 2013
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overall outcomes with endoscopic radial removal approxi-
mately 1 year after surgery, despite the higher rates of neu-
rologic complications of the arm in the endoscopic group of
Bleiziffer and colleagues. However, the same can be said of
endoscopic vein harvest. Kiaii and colleagues21 reported
significantly reduced postoperative leg wound complica-
tions associated with minimally invasive techniques. There-
fore, it may still hold that RAs are better than veins when
both are harvested endoscopically. Whether the endoscopic
vein is better than the open RA remains to be clarified.
There have been some concerns regarding graft perfor-
mance after endoscopic methods, and any measures and
comparisons of quality of life must account for this poten-
tial trade-off in patency.CONCLUSIONS
RA harvest is associated with minor residual concerns in
a small proportion of patients after long-term follow-up but
is largely favorably perceived by patients. Hand and fore-
arm function deteriorate over time, but this occurs irrespec-
tive of conduit harvesting from that limb and more likely
reflects an aging-related phenomena. RA harvesting seem
to cause less scar discomfort than SV removal, both in the
short and long term. This supports the widespread use of
the RA in coronary surgery if angiographic and clinical out-
comes are equivalent or superior to those of the SV.
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